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Isolat ion of a N e w  C14 Hydrocarbon  f r o m  North  Indian Vetiver Oil 

R e c e n t  c o m m u n i c a t i o n s  ~,2 r epor t  on  t he  i so la t ion  of 
m a n y  new t e rpeno ids  f rom ve t i ve r  oil ( Vetiveria, Zizanioi-  
des Linn ,  t 3 h a r a t p u r  var ie ty) .  P u n j a b  v a r i e t y  of t he  oil 
has  been  also s tud ied  a a n d  i ts  over-al l  r e semblance  to  t he  
B h a r a t p u r  v a r i e t y  ha s  b e e n  es tab l i shed .  T he  p r e s e n t  
p a p e r  r epor t s  on  t he  i so la t ion  and  pa r t i a l  c h a r a c t e r i z a t i o n  
of a new C14 h y d r o c a r b o n  f rom t he  P u n j a b  v a r i e t y  of t h e  
v e t i v e r  oil. The  l e a v o - r o t a t o r y  h y d r o c a r b o n  f rac t ion  of 
t he  oil [eJ~)~ -- 30 ~ was i so la ted  b y  co lumn  c h r o m a t o g r a p h y  
of t h e  oil ove r  a lumina .  To lea rn  a b o u t  t he  n a t u r e  of t he  
c a r b o n  skeletons ,  t h e  h y d r o c a r b o n  m i x t u r e  was de- 
h y d r o g e n a t e d  w i t h  se lenium.  On t he  basis  of T LC on 
p la tes  of sil ica gel G i m p r e g n a t e d  w i t h  t r i n i t robenzene ,  
t h e  d e h y d r o g e n a t i o n  m i x t u r e  was shown  to cons is t  of 
m a i n l y  Cada lene  (I) a n d  1 ,6 -d ime thy l -4 -e thy l  n a p h -  
t h a l e n e  (II)  in  t h e  r a t io  (70 : 30% VPC) respec t ive ly .  1, 6- 
D i m e t h y l - 4 - e t h y l  n a p h t h a l e n e  po in t s  to  the  poss ib i l i ty  of 
t he  presence  of C1~ h y d r o c a r b o n s  w i t h  t h e  r a re  khus i -  
lane  *,5 ( I I I )  c a r b o n  skeleton.  I so la t ion  of t he  h i t h e r t o  un-  
k n o w n  C14 d i e t h y n o i d  d e x t r o - r o t a t o r y  h y d r o c a r b o n  in a 
pu re  fo rm was poss ible  b y  e l abora t e  co lumn  c h r o m a t o -  
g r a p h y  over  sil ica gel i m p r e g n a t e d  w i th  s i lver  n i t r a t e .  The  
course of s e p a r a t i o n  was careful ly  followed b y  s u b j e c t i n g  
each  f r ac t ion  to d e h y d r o g e n a t i o n .  The  f rac t ions  w h i c h  
gave  m a i n l y  1 ,6 - d i m e t hy l - 4 - e t hy l  n a p h t h a l e n e  were 
mixed  toge ther .  Th i s  gave  a d e x t r o - r o t a t o r y  f r ac t ion  
wh ich  showed  t h e  presence  of a t  l eas t  3 c lear ly  v is ib le  
spots,  one be ing  major .  T he  m a j o r  c o m p o n e n t  was  iso- 

 cH0 

l a t ed  b y  p r e p a r a t i v e  TLC to  af ford  a new h y d r o c a r b o n  
C~4H~2 ( found:  C, 88.15; H, 11.98. C14H2~ requires  C, 88.35; 
H, 11.65%),  b p  115 ~ b a t h / 2  mm,  [ e ~  + 124 ~ . I t s  I R -  
s p e c t r u m  showed t he  presence  of b o t h  m e t h y l e n i c  
(>C--CI-I2, 3075, 1642 and  892 cm -1) a n d  t r i s u b s t i t u t e d  
doub le  b o n d  ( > C = C < H ,  1665 a n d  835 cm-~). The  hydro -  
c a r b o n  on  d e h y d r o g e n a t i o n  af forded 1, 6 -d ime thy l -4 -e thy l  
n e p h t h a l e n e  (II) as conf i rmed ,  b y  m p  and  m i x e d  m p  
d e t e r m i n a t i o n  of t he  T N B  complex  w i t h  a n  a u t h e n t i c  
sample .  P resence  of 2 doub le  bonds  was conf i rmed  b y  
ca t a ly t i c  h y d r o g e n a t i o n  w h i c h  a f forded  a t e t r a h y d r o -  
p r o d u c t  C~4H~e. The  I R - s p e c t r u m  of the  t e t r a h y d r o -  
d e r i v a t i v e  was supe r imposab l e  on  t h a t  of khus i l ane  4 (III)  
ear l ier  p r e p a r e d  f r o m  the  a l d e h y d e  khus i la l  (IV). These  
da ta ,  therefore ,  conc lus ive ly  show t h a t  the  new hydro -  
c a r b o n  is a n o t h e r  ra re  n o r - t e r p e n o i d  w i t h  the  khus i l ane  
c a r b o n  f ramework .  Th i s  is t h e  f i rs t  r e p o r t  of the  i so la t ion  
of a C14 h y d r o c a r b o n .  W o r k  on  s t r u c t u r e  d e t e r m i n a t i o n  of 
t h i s  h y d r o c a r b o n  is in  progress  a n d  will be  p u b l i s h e d  
separa te ly .  

Zusammen[assung. I so l i e rung  u n d  S t r u k t u r a u f k l / i r u n g  
e ines  ungew6hn l i chen  Te rpen -Koh lenwasse r s to f f s  aus  
n o r d i n d i s c h e m  Vet iver-Ol .  
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Effect of A m m o n i u m  Ions  on the Growth  of A s p e r g i l l u s  n i d u l a n s  1 

I n  ear l ier  s tud ies  ~ we h a v e  shown  t h a t  one of  t h e  
ind i rec t  effects  of b i o t i n  def ic iency is a n  increase  in p r o -  
t e i n  c o n t e n t  of t h e  m o u l d  Aspergillus nidulans. I n  con-  
t i n u a t i o n  of these  s tud ies  we obse rved  t h a t  the re  is more  
u t i l i za t ion  of a m m o n i u m  ions in b io t in -de f i c i en t  cu l tu re  
as c o m p a r e d  w i t h  normal ,  t h u s  i nd i ca t i ng  a r e l a t ion  be-  
t w e e n  t h e  b io t in  s t a t u s  of t he  cu l tu re  a n d  t he  cel lular  
pe rmeab i l i t y .  

Ea r l i e r  KINOStllTA 3, whi le  s t u d y i n g  g lu t amic  acid fer- 
m e n t a t i o n  in Micvococcus glutamicus, has  r epo r t ed  t h a t  in  
b io t in -de f i c i en t  cells g l u t a m a t e  can  r ap id ly  flow ou t  of t h e  
cell, due  to  t h e  c h a n g e  in cell p e r m e a b i l i t y .  L a t e r  GAVIN 
a n d  UMBREIT 4 d e m o n s t r a t e d  t h a t  b io t in  def ic iency in 
Escherichia coli caused  a change  of t he  p e r m e a b i l i t y  
ba r r i e r  ev idenced  b y  leakage  of i n t e r n a l  solutes,  such  as 
g lu t amic  acid,  a n d  p e n e t r a t i o n  of i m p e r m e a b l e  ' s u b -  
s tances .  There fore  in  t he  p resen  t i nves t i ga t i on  we h a v e  
m a d e  a c o m p a r a t i v  e s t u d y  in t he  n o r m a l  a n d  b io t in -  

def ic ien t  A. nidulans of t h e  fol lowing:  a) re la t ive  g r o w t h  
p a t t e r n  of t h e  mou ld  on  d i f fe ren t  n i t rogen  sources,  
b) a m m o n i u m  ion u t i l iza t ion ,  a n d  c) l ip id  c o n t e n t  of t h e  
cell wall.  

The  med ia  composi t ion ,  cu l t u r a l  condi t ions  a n d  ha r -  
ve s t i ng  of t he  mou ld  was s imi la r  to  t h a t  descr ibed ear l ier  3. 
A m m o n i a  was d e t e r m i n e d  b y  t he  m e t h o d  of FAWCET T 
a n d  ScoT~ 5. N i t r a t e  r educ t a se  a c t i v i t y  was d e t e r m i n e d  
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Table I; Ammonium ion utilization and its elfect on the growth of normal and biotin-deficient Aspergillus nidulans 
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Growth on different nitrogen sources, mycelial dry weight (mg) 
Biotin status Ammonium 

utilization (%) NH4NO 3 (NH4)2SO a KNO 3 NaNO 3 NHiNOa b and I~NO a 

Normal 48.0 420 270 840 859 500 
Deficient 60.0 740 500 " 854 862 760 

Substrate is NH4N0 a. b Substi tuted in terms of nitrogen content. 

Table II. Glutamic pyruvic transaminase (GPT), nitrate reductase activity and cell wall lipids of normal and biotin-deficient Aspergillus 
nidMans . 

Nitrate reductase (units/mg protein) 
Biotin status GPT activity ~ Cell wall ~ 

(units/mg protein) KNO a NHaNO a (NH4)2SO 4 NH,NO3b lipids (%) 
and KN03 

Normal 23.0 40.0 20.0 0.0 24.0 5.0 
Deficient 45.0 38.0 18.0 0.0 20.0 3.0 

A unit of enzyme is that  amount  of the enzyme which produces I [xg of alanine in 1 h at 30 ~ b Substi tuted in terms of nitrogen content. 
~ Substrate is NH4N Q.  

c o l o r i m e t r i c a l l y  as  d e s c r i b e d  b v  COVE ~. P r o t e i n  w a s  
m e a s u r e d  b y  t h e  m e t h o d  of LOWRY e t  aI. 7. P r e p a r a t i o n  
a n d  p u r i f i c a t i o n  of cell  wa l l s  we re  m a d e  b y  f o l l o w i n g  t h e  
m e t h o d  of SHAH a n d  KNIOHT s. L i p i d s  f r o m  t h e  ce l l -wa l l  
p r e p a r a t i o n s  w e r e  e x t r a c t e d  o n c e  w i t h  co ld  e t h a n o l ,  t w i c e  
w i t h  e t h a n o l - e t h e r  (1 :3  v /v )  m i x t u r e  a t  r o o m  t e m p e r a -  
t u r e ,  a n d  t h e n  w i t h  e t h y l - e t h e r  a t  r o o m  t e m p e r a t u r e .  T h e  
c o m b i n e d  s o l v e n t  f r a c t i o n s  we re  c o n c e n t r a t e d ,  t h e  res i -  
d u a l  m a t e r i a l  e x t r a c t e d  t w i c e  w i t h  e t h y l - e t h e r  a n d  t h e  
e t h e r  e x t r a c t  d r i ed  a n d  w e i g h e d .  T h a t  t h e  m o u l d  w a s  
b i o t i n - d e f i c i e n t  w a s  c o n f i r m e d  b y  m i c r o b i o l o g i c a l  a s s a y  
of t h e '  m o u l d  e x t r a c t  b y  t h e  m e t h o d  of  SKEGGS 9 u s i n g  
Lactobacillus arabinosus as  t h e  t e s t  o r g a n i s m .  

R e s u l t s  l i s t e d  in  T a b l e  I i n d i c a t e  t h a t  in  b i o t i n - d e f i c i e n t  
c u l t u r e  a m m o n i u m  u t i l i z a t i o n  is i n c r e a s e d  b y  2 5 % ,  
w h i c h  m i g h t  be  one  of  t h e  c a u s e s  of  m o r e  ce l l u l a r  p r o t e i n  
s y n t h e s i s  a n d  h e n c e  t h e  g r o w t h .  F u r t h e r  s t u d i e s  h a v e  
b e e n  c a r r i e d  o u t  w i t h  d i f f e r e n t  n i t r o g e n  sou rces ,  s u c h  as  
K N O a ,  N a N O  z, (NH~)2SO a a n d  NHaC1. W h e n  K or  N a  
c a t i o n  w a s  u s e d  t h e r e  w a s  no  d i f f e r e n c e  in  t h e  m a t  
w e i g h t s  of  t h e  n o r n l a l  a n d  b i o t i n - d e f i c i e n t  c u l t u r e s .  B u t  
w h e n  p a r t i a l l y  o r  c o m p l e t e l y  s u b s t i t u t e d  b y  a m m o n i u m  
ion  in  t e r m s  of  t h e i r  n i t r o g e n  c o n t e n t ,  t h e n  t h e r e  w a s  
a d i f f e r e n c e  in  n o r m a l  a n d  b i o t i n - d e f i c i e n t  m a t  w e i g h t s ;  
in  t h e  a b s e n c e  of  n i t r a t e  i ons  as  e x p e c t e d ,  t h e  g r o w t h  is 
f u r t h e r  r e d u c e d .  

B i o t i n  d e f i c i e n c y  in  A.  nid~,lans r e s u l t e d  in  s i g n i f i c a n t  
i n c r e a s e  in  g l u t a n l i c - p y r u v i c  t r a n s a m i n a s e  a c t i v i t y  
(Table Il  L S i m i l a r  i n c r e a s e  w a s  o b s e r v e d  in  t h e  ca se  of  
g l u t a n l i c  o x a l o a c e t a t e  t r a n s a r n i n a s e  2 also.  I t  is p o s s i b l e  
t h a t  a n  i n c r e a s e  in  t r a n s a m i n a s e s  a n d  g l u t a m i c  d e h y d r o -  

x0 g e n a s e  a c t i v i t i e s  m a y  be  r e s p o n s i b l e  for  o v e r a l l  i n c r e a s e  
in  p r o t e i n  s y n t h e s i s  in  b i o t i n - d e f i c i e n t  m o u l d .  I t  is k n o w n  
t h a t  a m m o n i a  r e p r e s s e s  n i t r a t e  r e d u c a s e  a c t i v i t y  6. T h e  
r e s u l t s  r e c o r d e d  in  T a b l e  I I  a l so  c o n f i r m  t h a t  in  t h e  p r e -  
s e n c e  of a m m o n i a ,  n i t r a t e  r e d u c t a s e  a c t i v i t y  is r e p r e s s e d ,  
t h u s  i n h i b i t i n g  t h e  c o n v e r s i o n  of n i t r a t e  to  a m m o n i a .  I n  
t h e  a b s e n c e  o f  a m m o n i u m  ions ,  h i g h  n i t r a t e  r e d u c t a s e  
a c t i v i t y  w a s  d e t e c t e d .  T h e  n o r m a l  c u l t u r e  g r o w n  on  

m e d i m n  c o n t a i n i n g  N H 4 N O  3 s h o w s  less  g r o w t h ,  d u e  t o  
less  u t i l i z a t i o n  of  a m m o n i u m  ions  as  wel l  a s  t h e  r e d u c t i o n  
in  t r a n s a m i n a s e ,  g l u t a m i c  d e h y d r o g e n a s e  a n d  n i t r a t e  
r e d u c t a s e  a c t i v i t i e s .  I n  b i o t i n - d e f i c i e n t  c u l t u r e ,  t h e  
a v a i l a b i l i t y  of  a n a m o n i a  is g r e a t e r ,  m a y  be  d u e  to  t h e  
c h a n g e  in t h e  cell  p e r m e a b i l i t y ,  p e r h a p s  b e c a u s e  o f  t h e  
less  l i p id  s y n t h e s i s .  I n  v i e w  of  th i s ,  ce l l -wal l  l ip id  of  t h e  
n o r m a l  a n d  b i o t i n - d e f i c i e n t  c u l t u r e s  we re  d e t e r m i n e d .  I t  
w a s  f o u n d  t h a t  in  t h e  cell  wa l l s  of  b i o t i n - d e f i c i e n t  c u l t u r e  
t h e r e  is a p p r o x i m a t e l y  4 0 %  r e d u c t i o n  in  l ip id  c o n t e n t .  
I t  s e e m s  t h a t ,  d u e  to  t h i s ,  t h e  m o l e c u l a r  s t r u c t u r e  of  t h e  
m e m b r a n e ,  p a r t i c u l a r l y  t h a t  of  t h e  l ip id  l aye r ,  m i g h t  b e  
so a f f e c t e d  as  to  f a c i l i t a t e  t h e  e n t r y  of a m m o n i u m  ions ,  
e v e n t u a l l y  l e a d i n g  to  m o r e  a m m o n i a  u t i l i z a t i o n .  

Z~sammen/assung.  I n  e i n e r  B i o t i n - M a n g e l m u t a n t e  v o n  
_/t@ergillus nidulans w u r d e ,  v e r g l i c h e n  m i t  d e m  d e r  
N o r m a l k u l t u r ,  e in  g r 6 s s e r e r  A m m o n i u m - V e r b r a u c h  ge-  
f u n d e n .  D ie s  s c h e i n t  s e i n e  U r s a c h e  in  d e r  V e r ~ i n d e r u n g  
de r  P e r m e a b i l i t f i t  d e r  Z e l l w a n d  zu  h a b e n ,  d e r e n  L i p o i d -  
g e h a l t  u m  4 0 %  n i e d r i g e r  ist .  E i n e  Z u n a h m e  d e r  T r a n s -  
a m i n a s e n  (GOT,  G P T )  u n d  G l u t a m i n d e h y d r o g e n a s e  
k 6 n n t e  f i i r  e i ne  h 6 b e r e  P r o t e i n s y n t h e s e  in  M a n g e l s t a m m  
v e r a n t w o r t l i c h  se in .  
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